Supplementary figures
Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement. Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding, anagenetic speciation, and extinction without replacement. The proportion of bifurcation events is kept constant (-= 0.5) to illustrate the e ect of variable rates of anagenesis (⁄ a ). These plots show that even though ⁄ a and -cannot be estimated directly, ⁄ ú ≠ 2⁄ tends to be around 0 when anagenetic speciation and cladogenesis via budding are equally frequent (top row), whereas ⁄ ú ≠2⁄ tends to be positive when anagenetic speciation is more frequent than budding (bottom row).
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Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement, when 90% of ranges are randomly removed (x).
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Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate • Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement, with Poisson fossil sampling (Â = 0.5).
Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate • Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement, when 90% of extinct ranges are removed (x).
Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement, when 90% of extant ranges are removed (x).
• Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Estimates are shown for simulations of fossil and phylogenetic data under the birth-death chronospecies model with di erent proportions of cladogenesis via budding or bifurcation, anagenetic speciation, and extinction without replacement, when diversification rate varies over time. During the period 10-20 Myr there is an elevated rate of diversification. Speciation rate Extinction rate Speciation rate Extinction rate Speciation rate Extinction rate Results from a joint Bayesian analysis of fossil and phylogenetic data for ferns under the skyline model. Posterior samples of origination rates (in blue) and extinction rates (in red) jointly inferred from the two data types are plotted against one another; posterior samples of the two terms of equation (5) are shown in black. Six rate shifts were used to account for rate heterogeneity. Under this model, the fern phylogenetic and fossil data conform to the BDC model, which was instead rejected under the assumption of constant rates (Fig. 3) . Supplementary Figure 18 : Results from a joint Bayesian analysis of fossil and phylogenetic data for corals under the skyline model. Posterior samples of speciation rates (in blue) and extinction rates (in red) jointly inferred from the two data types are plotted against one another; posterior samples of the two terms of equation (5) are shown in black. Six rate shifts were used to account for rate heterogeneity. Under this model, the coral phylogenetic and fossil data rejects to the birth-death chronospecies model, as in the case of constant rates. There is little phylogenetic information in all estimates prior to 25 Ma (as shown by the large spread of posterior values) and in the phylogenetic rates significantly exceed fossil rates between 25 and 0 Ma, thus contradicting the expectations of the BDC model.
Supplementary tables
Supplementary Table 1 : Speciation and extinction rates estimated from simulated datasets of extant phylogenies and stratigraphic ranges under the equal, compatible and incompatible rates models. Rate parameters are averaged over 100 simulations under each parameter setting. Supplementary Table 2 : Speciation and extinction rates estimated from simulated data under the equal, compatible and incompatible rates models. The proportion of bifurcation events is kept constant (-= 0.5) to illustrate the impact of variable rates of anagenesis (⁄a). Estimated parameters are averaged over 100 simulations under each parameter setting. 
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Supplementary Supplementary Table 8 : Speciation and extinction rates estimated from simulated data under the equal and compatible and incompatible rates models when diversification rates vary. Results are shown for (1) a scenario in which an interval of high diversification is follow by an interval of equal speciation and extinction ⁄ = µ and (2) a scenario in which diversification decreases over time and ⁄ < µ during the final interval. Table 12 . ı and ù indicate the best model at the 1% and 5% levels, respectively.
Supplementary Table 11 : Parameter estimates under the BDC model applied to seven empirical clades, assuming constant diversification rates over time. The BDC model assumed equal rates for fossil and phylogenetic data for Canidae, Sphenisciformes, and Ursidae, and compatible rates for the other clades (see also Fig. 3 ). The analyses were carried out using the Bayesian implementation of the method and the parameter values reported here represent the mean of the posterior samples with 95% credible intervals given in parentheses. The range of possible ⁄ a and -values are also shown, which can be obtained based on the properties of the BDC model (see main text). Under the equal rates model all speciation occurs via budding. Under the compatible rates model, anagenesis exceeds budding when ⁄ ú ≠ 2⁄ > 0, whereas budding exceeds anagenesis ⁄ ú ≠ 2⁄ < 0. The contribution of both processes will be equal when ⁄ ú ≠ 2⁄ ¥ 0 (Fig. 4) . 
